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Abstract

Acute esophageal variceal hemorrhage is one of the clinical events that define decompensated
cirrhosis and is associated with high rates of morbidity and mortality. Although recent treatment
strategies have led to improved outcomes, variceal hemorrhage still carries a 6-week mortality rate
of 15-20%. Current standards in its treatment include antibiotic prophylaxis, infusion of a
vasoactive drug and endoscopic variceal ligation. The placement of a transjugular intrahepatic
portosystemic shunt (TIPS) is considered for patients that have treatment failure or recurrent
bleeding. Recurrent hemorrhage is prevented with the combination of a non-selective beta-blocker
and endoscopic variceal ligation. These recommendations however assume that all patients with
cirrhosis are equal. Based on a review of recent evidence, a strategy in which patients are stratified
by Child class, the main predictor of outcomes, is proposed.
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Introduction

Variceal hemorrhage is a major consequence of cirrhosis and, together with ascites and
encephalopathy, is one of the clinical complications that define decompensated cirrhosis
given its high morbidity and mortality. Esophageal varices are present in nearly 50% of
patients diagnosed with cirrhosis [1] but the rate of esophageal variceal hemorrhage (EVH)
varies widely and depends on variceal characteristics (size and presence of red wale marks)
and patient characteristics (severity of liver disease). With current prophylactic therapies
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(nonselective beta-blockers or ligation) the rate of first EVH in patients with medium/large
varices is ~8% per year. Mortality from EVH has decreased significantly over the last two
decades with the implementation of intensive care management, including the use of
antibiotic prophylaxis and endoscopic variceal band ligation [2;3]. However, acute EVH still
carries a 6-week mortality rate of 15-20% [4].

Acute EVH usually occurs when the portosystemic pressure gradient exceeds 12 mmHg
(normal gradient is 5mm Hg or less). However, a pressure gradient 220 mmHg is the best
predictor of a poor outcome in patients presenting with EVH [5-7]. This finding has led to
the concept of risk stratification among patients with EVH based on the identification of
prognostic markers. The purpose of this paper is to review the current accepted practices in
the management of esophageal EVH and to provide an update based on recent literature,
placing special emphasis on risk stratification.

Risk stratification in patients with acute variceal hemorrhage

Measurement of hepatic venous pressure gradient (HVPG), performed within 24 hours of
admission and after hemodynamic stabilization of patients with acute EVH, reveals that a
HVPG =20 mmHg is a strong predictor of treatment failure defined as failure to control
hemorrhage (23% vs. 0%), early rebleeding (50% vs. 12%) or death (1-year mortality, 64%
vs. 20%) compared to those with an HVPG <20 mmHg. [5]. These findings have been
independently validated [6;7].

However, recognizing that these measurements are unavailable at most centers, a study of
117 patients with acute EVH in whom HVPG was measured within 48 hours of admission,
sought to define any clinical variables that might be of similar predictive accuracy to that of
HVPG. The main endpoint was 5-day treatment failure (uncontrolled hemorrhage, early
rebleeding or death within 5 days). Child class, systolic blood pressure at admission, and
liver disease etiology were independent predictors of these outcomes. There was a strong
relationship between the Child class and an HVPG =20mmHg, with more than 80% of Child
C patients having an HVPG =20mmHg [7]. . Similarly, a more recent study evaluated 185
cirrhotic patients with EVVH showing a five-day treatment failure rate of 17% and an overall
5-day mortality rate of 15%. Using multivariate analysis, the investigators determined that
Child class C, white blood cell count over 10,000/mm3, and the presence of portal vein
thrombosis were the only independent predictors for 5-day treatment failure. [8]. The
predictive value of an elevated white blood cell count observed in this study is interesting
and may indicate that other features such as the presence of infection or the degree of
inflammation may modify outcomes among patients presenting with acute EVH as has been
shown in hospitalized patients with cirrhosis [9]. Both studies coincide in their finding of
Child class as a main predictor of outcomes in EVH.

General Management of the patient with acute variceal hemorrhage

a) Blood transfusion

Experimental studies had shown that complete blood volume restitution in rats with cirrhosis
and portal hypertension subjected to hemorrhage would lead to an increase in portal pressure
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(higher than at baseline) [10] and to a higher mortality when compared to moderate volume
of blood replacement (Castaneda Hepatology 2001). Based on these concerns, the AASLD
guidelines recommend maintaining a hemoglobin ~8 g/dL [4].

This recommendation has been recently validated in a large prospective randomized
controlled trial performed in 849 patients presenting with upper gastrointestinal hemorrhage
[11]. In the overall group, patients randomized to a restrictive transfusion strategy
(transfusion threshold of 7 g/dL with a hemoglobin goal of 7-9 g/dL) had a significantly
better 45-day survival than patients randomized to a liberal transfusion strategy (transfusion
threshold of 9 g/dL with a hemoglobin goal of 9-11 g/dL). A separate analysis in a subgroup
of patients with cirrhosis (277 or 31% of the total) confirms this survival benefit, with 5%
mortality in the restrictive transfusion strategy group vs. 9% in the liberal transfusion group
(p=0.02). However, the survival benefit was observed in Child class A and B patients
(mortality 4% vs. 12% for restrictive and liberal transfusion strategies, respectively) but not
in Child C patients in whom a high mortality was observed in both groups (38% and 41%
for restrictive and liberal strategies, respectively, p=0.91). Similarly, rebleeding rates were
significantly lower in Child A and B patients that received restrictive transfusion strategy
(11%) compared to those randomized to liberal strategy (21%), but no significant
differences in rebleeding rates were observed among Child C patients. In a subgroup of
patients with cirrhosis, HVPG was measured within the first 48 hours and again 2-3 days
later to assess the effect of transfusion on portal hypertension. Interestingly, HVPG
increased significantly (from 20.5£3.1 mmHg to 21.4+4.3 mmHg, p= 0.03) in the liberal
transfusion group but did not change in the restrictive strategy group [11].

This study further supports the recommendation of avoiding over-transfusing patients with
acute EVH and could also indicate that volume expansion (with expanders other than blood)
should also be used cautiously.

b) Antibiotics

Patients with cirrhosis and gastrointestinal hemorrhage are at a high risk of developing
bacterial infections and these in turn are associated with a higher rate of variceal rebleeding
and an increased mortality [12;13]. A meta-analysis of five randomized trials of prophylactic
antibiotics (vs. no antibiotics) in patients with cirrhosis and Gl hemorrhage with or without
ascites demonstrates that antibiotic prophylaxis not only decreases the rate of infections but
also improves survival [14]. Based on these results, the AASLD guideline recommends
short-term(maximum 7 days) antibiotic prophylaxis with oral norfloxacin in all cirrhotic
patients admitted with GI hemorrhage (variceal or nonvariceal). A more recent meta-
analysis including 12 trials (1,241 patients with cirrhosis and Gl hemorrhage) confirming
that antibiotic prophylaxis is associated with a significant reduction in all-cause mortality
and in the development of bacterial infections but also showing a significant reduction in
mortality from bacterial infections, rebleeding and days of hospitalization [15]. Duration of
antibiotic prophylaxis in these trials ranges from 3 to 10 days, with a majority using 7 days
(thereby the AASLD recommendation) however antibiotic prophylaxis can be discontinued
once hemorrhage is controlled and hospitalization should not be prolonged on the basis of
completing a 7-day course of antibiotics. A randomized study comparing orally
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administered norfloxacin vs. intravenous ceftriaxone in patients with advanced liver disease
(2 or more of the following: malnutrition, ascites, encephalopathy or jaundice) showed a
lower rate of infections, including spontaneous bacterial peritonitis and spontaneous
bacteremia, in patients randomized to ceftriaxone [16], however most of the difference was
explained by a high rate of infections by quinolone-resistant organisms. Therefore, Baveno
consensus continues to recommend oral quinolones for most patients, stating that
intravenous ceftriaxone should be considered in patients with advanced cirrhosis, in hospital
settings with a high prevalence of quinolone-resistant bacterial infections and in patients on
previous quinolone prophylaxis [17].

The issue of infections due to antibiotic-resistant organisms has become an increasingly
alarming problem among patients with cirrhosis [18;19] and therefore candidates for
antibiotic prophylaxis must be chosen carefully. Although patients with severe liver disease
(i.e., Child B and C) are at an increased risk of developing bacterial infections, this risk is
not high in those with less severe liver disease (i.e., Child A). Only one of the randomized
trials on antibiotic prophylaxis in patients with cirrhosis and Gl hemorrhage stratified
patients by Child class [20]. In this study, Child A/B patients who did not rebleed, were not
enrolled in the study and therefore did not receive antibiotics. In these patients, the infection
rate (18%) was not significantly different from the infection rate in patients enrolled in the
study (Child C patients or Child A/B who had rebled) randomized to antibiotic prophylaxis
(13%), while more than half of the patients randomized to not receive antibiotics developed
an infection. This indicates that there is a role for patient stratification regarding antibiotic
prophylaxis. In fact, a retrospective analysis of a prospectively collected database of patients
with EVH demonstrated that the rate of infection in Child A patients who did not receive
antibiotic prophylaxis was very low (2/42 or 5%) as was the 6-week mortality (only 1
patient died from hepatocellular carcinoma), suggesting that antibiotic prophylaxis is
probably not necessary in these patients [21].

Specific therapies in the management of acute variceal hemorrhage

a) Vasoconstrictors

Vasoactive medications such as vasopressin and its analogue terlipressin and somatostatin
and its analogues (vapreotide and octreotide) are recommended in the treatment of acute
EVH, in combination with endoscopic therapy [1;4]. These medications act by producing
splanchnic vasoconstriction, thereby reducing portal blood inflow and portal pressure. A
recent meta-analysis of 30 randomized controlled trials (3,111 patients) shows that the use
of vasoactive agents in acute EVH is associated with significantly lower 7-day all-cause
mortality and lower transfusion requirements [22]. The meta-analysis, by type of vasoactive
agent, did not demonstrate differences in efficacy, although the quality of evidence was very
low. When looking at individual vasoactive agents, 11 studies evaluating octreotide and 7
evaluating terlipressin showed a significant benefit for each of them in the control of EVH,
without differences in mortality.

In the United States, the only available vasoactive drug is octreotide, a somatostatin
analogue that is administered as an initial 50 mcg bolus followed by a continuous infusion of
50 mcg/hour. Outside of the United States, somatostatin and terlipressin are more commonly
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used and drug choice is based mostly on cost, although adverse events associated with
terlipressin are also taken into consideration. The recommended length of therapy is 3-5
days. One recent study examined whether this length could be shortened to 24 hours. The
study included 130 patients who were randomized to receive either 24 hours vs. 72 hours of
terlipressin in addition to endoscopic variceal ligation [23]. There were no differences
regarding failure to control hemorrhage, 30-day rates of recurrent hemorrhage or mortality
between the study groups. Notably, the investigators excluded a large percentage of patients
(111 of 241; 46%) that they identified as being at high-risk of rebleeding, mostly patients
with HCC and those with a Child score equal or greater to 12. This study suggests that a
shorter duration of therapy may be reasonable in a selected population of patients without
HCC and with reasonable liver function.

b) Endoscopic therapy

Endoscopic variceal ligation (EVL) is the endoscopic therapy of choice in the treatment of
acute EVH and is recommended by both AASLD and the Baveno consensus [4;17].
Sclerotherapy is only indicated when EVL is not feasible. As specified above, it is
recommended that EVL be used in combination with a vasoconstrictor [1;4]. Interestingly,
one randomized study shows that EVL combined with proton pump inhibitors (PPI), used
theoretically to reduce bleeding from post-EVL ulcers, is as effective as EVL combined with
a vasoconstrictor (either somatostatin or terlipressin) with a higher rate of side effects in the
latter group [24]. Patients included in the study were mostly Child A/B. Failure to control
hemorrhage and early rebleeding occurred with the same frequency in both groups (2 in
vasoconstrictor, 1 in PPI) and the only predictor of early rebleeding was the Child-score.
Sources of hemorrhage were not different and bleeding from post-EVL ulcer occurred in
only one patient in the vasoconstrictor group. Therefore, given that PPI does not appear to
have an effect on bleeding, this study suggests that some patients, mostly those with low
Child scores, may be able to receive EVL alone (without vasoconstrictors). An older meta-
analysis suggests that vasoactive drugs alone are useful in controlling EVH [25] and further
characterization of patients that may be candidates for single therapy (vasoactive drugs or
EVL) would be highly desirable. Until more data becomes available, patients with acute
EVH should be treated with EVL plus vasoactive drugs. During endoscopy on patients with
acute EVH, blood in the stomach and/or esophagus can often obscure the endoscopic view
and make endoscopic intervention difficult to perform. The administration of erythromycin,
a prokinetic agent, 125 mg 30 minutes before endoscopy was recently shown to have a
higher rate of achieving a stomach free of blood (49%) when compared to placebo (23%)
and led to a significantly shorter endoscopy time (19 vs. 26 minutes) [26]

c) Transjugular intrahepatic portosystemic shunt (TIPS)

Current recommendation for those who fail combination endoscopic/pharmacological
therapy is TIPS placement [4]. Control of hemorrhage with rescue TIPS exceeds 85% but is
associated with a high mortality. This is not surprising given that patients that fail standard
therapy usually have advanced disease (Child C) and with failure to control hemorrhage or
with rebleeding, liver function deteriorates further so that they become unable to tolerate
TIPS placement and, even though hemorrhage is controlled, death from liver insufficiency
ensues.
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This led to the novel idea of considering TIPS placement in patients at high risk of failing
standard therapy, before failure occurs, that is, pre-emptive (or “early”) TIPS placement. In
a preliminary study, in which uncoated TIPS stents were used, early placement of TIPS was
associated with an improvement in survival [6]. A multicenter controlled trial further
explored this concept and randomized high-risk patients with acute EVH to “early” TIPS
(polytetrafluoroethylene-coated stents placed within 72 hours of the initial bleed) vs.
standard therapy (EVL plus vasoconstrictors) with TIPS placement only in those that failed
this therapy [27]. High-risk patients were defined as those with Child C (excluding those
with the highest scores of 14 and 15) and Child B patients with active hemorrhage on initial
endoscopy (that constituted a minority of patients enrolled). A total of 63 patients were
randomized and, in a median followup of 16 months, rebleeding or failure to control
hemorrhage occurred in 3% (1/32) of early TIPS group compared to 45% (14/31) of the
standard therapy group (p=0.001). Importantly, mortality was significantly lower in the early
TIPS group (12%) compared to standard therapy (39%)(p=0.01), without differences in
hepatic encephalopathy. Seven patients in the standard therapy group received TIPS as
rescue therapy, but four died. A higher than expected mortality rate in the standard therapy
group has been noted and, in a retrospective analysis looking at patients treated with
standard therapy that would have qualified for the early TIPS study, the mortality was noted
to be of only 10% [28]. In order to confirm their findings in a real-life setting, investigators
participating in the early TIPS trial performed a retrospective review of patients admitted to
their centers after the trial was over and identified 30 eligible patients receiving standard
medical therapy and 45 receiving early TIPS [29]. In a mean follow-up period of 13-14
months, failure occurred in 50% (15/30) of the standard therapy group and in 7% (3/45) of
patients in whom early TIPS was performed (p<0.001). Regarding mortality, 33% (10/30) of
the patients on standard therapy died compared to 13% (6/45) in the early TIPS group
(p=0.048). Therefore, the beneficial effects of early TIPS in this high-risk population were
confirmed and placement of early TIPS in Child C patients (Child score 10-13) is likely to
become standard of care.

d) Balloon tamponade and esophageal stents

Up to 20% of EVH episodes can be refractory to standard therapy and are associated with a
high mortality. A “bridge” therapy is necessary in order to acutely control hemorrhage while
a more definitive therapy such as TIPS can be performed. Balloon tamponade is still a
recommended as bridge therapy and provides hemostasis in up to 80% of patients but is
associated with a high rate of severe adverse events and a mortality rate near 20% [4]. The
endoscopic placement of self-expanding stents is a technique that has been recently explored
in the management of refractory EVH. Since 2006 when it was first described in the
literature [30], there have been six additional case series bringing together a total of 61 cases
treated with these stents. They report 100% control of hemorrhage in patients with EVH
without serious adverse events [31-36].

Esophageal stents in most studies have been removed after 9-11 days. In a recent series, all
eight patients treated with the stent had complete and immediate hemostasis, however 3 of 5
patients who continued only on medical therapy had recurrent hemorrhage within 9 days
after stent removal [35]. Thus, similar to balloon tamponade, these stents appear to be

Curr Hepatol Rep. Author manuscript; available in PMC 2015 March 01.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Fortune and Garcia-Tsao Page 7

temporizing methods that will control hemorrhage until a more definitive therapy can be
performed. However, in the most recent case series, longer term use of these stents was
explored in five patients that were not candidates for TIPS. Stents were removed from two
patients (one removed at 14 days and had liver transplantation and the other had their stent
removed at 17 days after having TIPS placement) and the other three patients kept their
stents until death (at 6, 11, and 214 days) (Holster, Kuipers et al. 2013). Results of an
ongoing multicenter randomized trial of balloon tamponade vs. metal stents are eagerly
awaited in order to elucidate how to bridge patients with uncontrolled bleeding.

Prevention of Recurrent Variceal Hemorrhage

If left untreated, patients in whom acute EVH is controlled will have a recurrence rate of
60% in the next 1-2 years. Therefore, an integral part of the management of acute EVH is
the prevention of recurrent hemorrhage. AASLD guidelines and Baveno consensus
recommend combination therapy with drugs plus EVL [4;17].

a) Combination drug therapy /EVL

Drug therapy consists of the oral administration of non-selective beta-blockers (NSBB),
propranolol or nadolol, that should be initiated as soon as the parenteral vasoactive
medication used during the acute episode (octreotide, terlipressin or somatostatin) is
discontinued. AASLD guidelines recommend considering adding isosorbide mononitrate as
a combination drug therapy in order to maximally reduce portal pressure and minimize
rebleeding rates [4]. However, common practice in the U.S. is to use NSBB alone as patients
better tolerate single drug therapy than combination drug therapy. Combination therapy
would definitely be recommended in the rare patient that has contraindications to EVL.
NSBB should be titrated to the maximum tolerated dose or to a heart rate of 50-55 beats/
min. EVL should be performed every 2 weeks until varices are obliterated, after which
surveillance endoscopies should be performed every 6 months with repeat EVL in case of
variceal recurrence [4].

b) Drug therapy alone

A recent meta-analysis comparing dual therapy (drug therapy plus EVL) vs. monotherapy
(either drug therapy or EVL) for the secondary prophylaxis of EVH, includes 9 randomized
trials (=955 total patients; 442 patients receiving combination therapy and 513 receiving
monotherapy. The rate of rebleeding from varices was significantly lower among those who
received combination therapy, whether compared to drug therapy alone or EVL alone,
without differences in survival [37]. However, overall rebleeding rates (and this includes
bleeding from post-EVL ulcers), were significantly lower with combination therapy when
compared to EVL alone but not significantly different when comparing combination therapy
vs. drug therapy alone (3 trials). The latter finding was confirmed in another smaller meta-
analysis that examined 4 studies of NSBB alone vs. combination EVL plus NSBB, with
lower rates of bleeding from varices in the combination therapy group but without
differences in overall rebleeding rates or in survival [38]. This suggests that the benefit of
dual therapy may be superseded by bleeding from post-EVL ulcers and methods to prevent
this complication of EVL should be sought. It will also be important to further characterize
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patients who respond to monotherapy. Until more data becomes available, patients who have
recovered from an episode of acute EVH should be treated with EVL plus vasoactive drugs

Carvedilol is a NSBB with added vasodilatory a-adrenergic blocking activity that, similar to
the combination of NSBB+nitrates, would act by decreasing portal blood inflow (beta-
blocker effect) and decreasing intrahepatic vascular resistance (vasodilatory effect). A recent
study performed in 121 patients compared carvedilol to combination NSBB+nitrates in the
prevention of recurrent EVH [39]. In a mean followup of 30 months, patients randomized to
carvedilol (6.5- 12.5 mg /day) had a variceal rebleeding rate of 54% (33/61) that was not
different from the 57% (34/60) observed in patients randomized to nadolol plus isosorbide
mononitrate group (Lo, Chen et al. 2012). While carvedilol has been mostly studied in the
setting of primary prophylaxis (i.e. patients that have not bled from varices) where low
doses have a greater portal pressure reducing effect than NSBB, particularly in Child A
patients [40], its vasodilatory effect in patients who have bled from varices (i.e.
decompensated patients) could be deleterious leading to fluid retention and renal injury as
has been shown to occur with higher doses [41]. Further data are needed in order to
elucidate the potential use and safety of carvedilol in secondary prophylaxis and will likely
depend on the severity of liver disease.

c) Patients with first variceal hemorrhage who had been on prophylaxis with NSBB

The recommendation of combined EVL+ drug therapy for secondary prophylaxis applies to
patients who bled despite receiving primary prophylaxis with NSBB [1]. In this respect, a
recent retrospective study analyzed 34 patients who had a first episode of variceal bleeding
despite primary prophylaxis and compared them to 55 patients who bled without receiving
primary prophylaxis [42]. All patients received secondary prophylaxis with a combination of
EVL and NSBB and, after 2 years, a greater proportion of patients who had their first
episode of bleeding while on NSBBs had recurrent hemorrhage, compared with controls
(48% vs. 24%; P = .01), suggesting that these patients may require alternative treatment
approaches.

d) Patients with hepatocellular carcinoma (HCC) who bleed from varices

An increasing number of patients with cirrhosis and HCC are presenting with EVH.
Compared to patients without HCC, they have a significantly higher 6-week rebleeding
(16% vs. 75%) and mortality (30% vs. 15%) rates [43]. In this case-control study, Child
score, presence of HCC, portal vein thrombosis, and lack of secondary prophylaxis were
independent predictors of death. The latter being the only “fixable” predictor. Interestingly,
fewer patients with HCC received secondary prophylaxis after bleeding (77% vs. 89%), and
standard combination therapy was used less frequently (58% vs. 70%). Lack of prophylaxis
increased rebleeding and mortality. This indicates that patients with HCC should receive the
same management guidelines for portal hypertension.

e) HVPG-guided therapy

HVPG-guided therapy would appear to be a rational approach in the treatment for portal
hypertension. In a recent study, 48 patients with cirrhosis underwent HVPG measurements
before and 14 days after initiation of combination drug therapy (NSBB + nitrates).
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Responders (HVPG <12 mm Hg or =20% decrease from baseline) were maintained on drugs
and non-responders (n=24) had EVL added to drugs. Rebleeding rates were not significantly
different between groups (16% in responders, 8% in non-responders, p=0.7), suggesting that
adding EVL to drugs is an effective rescue strategy to prevent rebleeding in HVPG non-
responders to drug therapy [44]. However, number of patients studied was small and lacked
a control group of patients in whom HVPG-guided therapy was not performed. Although
rational, there is not yet sufficient evidence to recommend this practice.

Summary and Conclusions

Current recommendations (Figure 1) indicate that when a patient is suspected of having a
EVH, volume, particularly blood, should be replaced cautiously; blood transfusions should
be given only when the hemoglobin has decreased to ~ 7 g/dL with a goal of maintaining it
around 8 g/dL. Antibiotics (either an oral quinolone or intravenous ceftriaxone if there is
concern for quinolone-resistance or in the patient with severe liver disease) and an
intravenous vasoactive drug (octreotide in the United States) should be initiated before
diagnostic endoscopy, which should be performed within 12 hours of presentation. If a
variceal source of hemorrhage is confirmed (by finding either a spurting varix, a clot or a
“white nipple” overlying a varix or varices with no other lesion) variceal ligation is
recommended. Antibiotics and the vasoactive drug are then continued for 3-5 days. If
bleeding is controlled, and as the intravenous vasoactive drug is discontinued, an oral NSBB
should be initiated and titrated to a heart rate of 50-55 beats/min. EVL is performed
periodically until obliteration with followup surveillance every 6-12 months to check for
variceal recurrence. If bleeding persists or recurs, rescue TIPS is recommended. If TIPS is
successfully placed, assessment of patency should be performed every six months. Patients
in whom TIPS is placed do not require NSBB or EVL.

It is becoming obvious that treatment of EVH cannot be the same in all patients with
cirrhosis. Treatment should be individualized and stratified according to different risk
groups, with the Child class being the method that has been used in this stratification. Our
proposed strategy is shown in Figure 2. While restrictive transfusion strategy should
generally be recommended, this may not have a major impact in Child C patients. Child A
patients may not require antibiotic prophylaxis and may be able to be treated only with
vasoactive therapies (therefore diagnostic endoscopy could be delayed) for a shortened
duration. If this treatment fails, then EVL would be performed. Child B/C patients would be
started on antibiotic prophylaxis and a vasoactive drug, endoscopy would be required within
12 hours at which time EVL would be performed. Child B patients with active bleed or
Child C patients with a score of 10-13 would be sent for TIPS within 24-48 hours. Child B
patients without active bleeding would continue on a vasoactive drug and would only get
TIPS if this treatment fails. Child C patients with a score of 14-15 are not candidates for
TIPS and listing for transplant should be a priority. Regarding secondary prophylaxis in
patients who did not receive TIPS (not shown in Figure), we would surmise that Child A
patients would only require drug therapy, while all others would require combination drug
therapy plus EVL. Elements of this strategy will require further validation from large studies
before it can be recommended.
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Variceal Hemorrhage Suspected

*Resuscitation (maintain hemoglobin ~ 8 g/dL)
«Antibiotic prophylaxis (quinolones, ceftriaxone)
-Safe vasoactive drug

Endoscopy (within 12 hours): variceal hemorrhage confirmed

|
Perform EVL (sclerotherapy if EVL not possible)

Continue vasoactive drug and antibiotics

Failure of combination drug/endoscopic therapy

Figure 1. Management of Acute Esophageal Variceal Hemorrhage — Standard of Care
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Variceal Hemorrhage Suspected

|
*Resuscitation (maintain hemoglobin ~ 8 g/dL)

!

Child A Child B Child C

» Antibiotic prophylaxis
« Safe vasoactive drug
« EGD within 12 hours

No antibiotic
prophylaxis?

Only vasoactive ' .
therapy?
EGD not urgent i

EVL if rebleeds ‘ No active Active ‘ Score Score

bleeding bleeding 10-13 | 1415

o ! b

-EVL Early TIPS -EVL
TIPS if bleeding -Continue -Continue

persists or recurs vasoactive vasoactive drug

drug -Transplant

Figure 2. Management of acute esophageal variceal hemorrhage — Strategy for the future?
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